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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for coating the whole surface of a bulky 
base material or the surface and rear surface of 
a base material of a plane figure with a film of 
the oxides and nitrides of various metals at high 
speed, and sputtering equipment for attaining 
the method. 

SOLUTION: Two sputtering cathodes 1A, 1B 
make one pair of cathodes for coating. One or 
more pairs of cathodes for coating are disposed 
in a film formation chamber where reduced- 
pressure atmosphere can be regulated. Voltage 
is applied while alternately inverting the polarity 
in such a way that when one of the cathodes for 
coating in each pair is used as a cathode the 
other in the pair is used as an anode and that 

when the other in each pair is used as a cathode the one in the pair is used as an 
anode. Targets which are set to the cathodes for coating can be sputtered by the 
resultant glow discharge. By this method, a base material, disposed practically in 
front of the targets stuck on the cathodes for coating in respective pairs, 
respectively, can be coated with a film containing the target materials as 
components. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision 
of rejection] 

[Kind of final disposal of application BEST AVAILABLE COPY 

other than the examiners decision of 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAqSay4uDA41 3049428... 2005/1 0/04 



a»a*mmr a p> a» ^ ^ ^ ^ ^ ^ (A) (io^ah^s* 

#112001-49428 
(P2001-49428A) 

(43)4iKH ¥dcl3^ 2 J120 0(2001.2.20) 



(51)IntCL' «BHI2^ FI x-7a-r(##) 

C23C 14/34 C23c 14/34 D 4K02g 



*3t»:R jfcilsR H3*©<©S6 OL (£ 8 JO 



(21)tiif|#^ 


fcfPPll -222577 


(71){fllSA 000004008 


(22)tHSB 






¥dsll<¥8^ 5 B (1999. 8. 5) 


^R^El&tf^ECtliEBr 3 TB 5 #1 Hi 






(72)«w# mm 






*^*Km«t>ffcKB#Hr 3 T@ 5 #1 1* 






B*««)HM*5fc&*fcrt 






(72)S8SH# SOff till 






*Rj»*Rrfc*;feKaHIHr 3 TB 5 #1 1# 












(74)f$SA 100069084 












F^-A(##) 4K029 CA05 DC16 DC32 EA09 



(54) [xwmzm m>\zmk*w*?ttik*z:xPt<oiimzm»z>xn*j9v>!fmB 



(57) [gift] 

®<D A j< y $ ') > y - F *— « £ ^ £ tt&ffi * y - 
F*— ifflJW±ESL,. #iffl©teSffl*V- Fcd-5%©— 
Ji<Dt>V- F«r^@if-5i*«-?-0[>ifflCDffe^r0!)*y- 
F£RB@CC. #fflCDflfe^©*y- K^llttTSitlJ 
•ecDifflcD— JjOtjy- F£R§&CC&£J;5CC. -ZtLbO 

CT^if*^*. Sffl<^affl*y- FCCteO-oWfc* 




(2) 

1 

mow? * vzsfijv- k*— «<tT*»fira*v- 

F*-*«JJB«U We^0«HJH*v-Fecoi> 

**r«EE*eranu we— «0«^#v- f©2o© 

***** ij>y*y- FH-Cftg^fteyD-ftKCJ; 

[IS^2 ] WE»WB*7V- F0»— ©«©2o©* 

;£#©*ffrT£S— CD— 2t©CC©, 

o0*/< * *V>9ijy- F*. WE{^flfcfirt*0#fa 
T£fflz:©— *f©Hft v *©*-$** Fffi3»ajfiir*J: 

[»*«3 ] »E»iffl*y- f©sih©i&*, -e©*& 
©*'<** y>y*-y-j, hamEdunmKIKttfcW 
EflSffla*f*o»=<z>— »<z>fficc, *©*-y* vmffi 

* 1; >#i7V- F*. MEOaSrtlCKtfAiMeflE 

fflH^(*coSB6c 1 ffl^ofne^^y „ hoteo^i 30 

**WEIRtte#{*©F*«Jteft < <£ 5 (CEK L/ v WiE*7 V 
- F©ffl^WEiE^(*<0i5?0^^ffiO2o(DX^^^ U 

>**v-Ftr«stu WBS**WE{^ig^ttrH 
*n*aiBrtccHBLfcc ^«Wtt&r&M^g 1 cce 

tt0racettgt*tftSr«£tt. 
[ (Mm 5 3 luiBx y - F ccRjB-r 6 £ 

L/c c 4 4 riiwai 1 - 4 oi >m*»ft:Ett<D 

eHR^4, WEJ5»firtteEii3ftfc^3a^4* w 
5 J: 5 cc iriei$n/c 2 <B©*^ ? 4 y > y * 

-^©MSJB^v- Kteou-c, — #©#y- F£l*|§ 
it^it^WO^y- F «tofr©*v-F 

o-&m*^$#&^ia4£wu mayo-wiic 

<£92fc£L/c*^*y>^cj;9WE*-y* 50 



«fH 2001-49428 

2 

*d»r*tM4WE^©»ffiCc«H-r*;*'* 9 * y 

C»?a0»»Btt»?8] 
[0 00 1 ] 

©#ffi£^srr s xsf ? * y > ^sbbccijbt *. 

[000 2] 

ft***-*** F0WB*— *|o|(c»«iLrt>4»*J: 
CcaaW-6C4^K*6tir*^. C©*§^ #y-F 

ccfi«ff*Ei^r 6^«s>0«ffl«:-eti-eti0^^< ? 4 y 
>##v-F«coivcm*u rtt*>fe*#v-F«co 

[0003] *fc«ficn*«jR3-ii-r, B^^tg 

® £ — tC^«j U r C * * m» «C SIS T5*fi6 
(DMSffi) # v iKKXrt? £ y >^tC®L/t#&4 L 

[0 0 0 4] LfrLte&z^ 

^*BK3i*«c^6»a^*tt4*«acc|Bttrs 

0«5»»fi*5*«: 0 . mmm<omsn 4 jstsos^f 
4 y >en(ac0*H^a[*tiri»*:. 

[000 5] 

a^0^«0M{t«!^>affc«j©ttK*. *^«-o/c 

%(*0«ffl^^«t^0Sf*0ailMKCC«K^lBil 

^^rS«T 6 C 4 ^rpjy 4 T 6 . 
[0006 ] 

«*s»Bir*6jsHHSrt«c 2ffl0x^< ^ 4 y >^*y- 
F^-fflit^Mffl^y- F*— iHJfcLbEISO. WE 
— *§0fc£&/B*7V- K^coc^r. — :fr02?y- F£i&@ 
4-r^4*«flk^0*ry- F : ^»««c. tt#0^y-F 
*tt«4T*4*«— *©*y- F*HffiCCtt^J:5(c 
^ti60fiStt^^S^cSlR$i±rmjE^En»I]L, WE— 



3 

[0 00 7 ] ^IHIiCC Jitltf. WB±0&»Vg>tilt % 

2-o<dx^v z v>#ijv- b'omwi*. ^con&oim 

ft, »*B*##6£l&i>. c<D/ctf>, ii^&ii 
[000 8 ] *«w«cfcc*r, SSi^y- Kti^fflB 

Hawm* * <£ *>icfflM.{s, tmmtr v - p <Dm~<om 

H*rv- F*EaT*C£Ccj:D % iS3fiofcg#g|B(D 
[0 00 9] *»IB«C*j^rtt. SWffl^V- F©*H 

* hffl**»i?i-r*<fc5«:iB«-r^. w=©*y- p&a 
Jraear £ c <l tc ct o . mmmtcmomfr *— 

[ooio]*fc, *«98ccfcor, tflUB*y- F* 

=£JBt>. 6fl<Z>*'*9 jMJZ/j^y- F£. 

poffl* Brsas^ttoWD ^ 5 ®<D 2 o<dx ^ * y > 
■Kc (BARD*'**, * u>y#y- FrH*ft*<fc5 
[ooi i ] *jwfci»rtt i — ttottswiay- f© 

2o<D*A** y>y*y- FKttQott&jr-*'? h 
»»ttlli;<fr*. »<Dtt<D»3^#y- FCcte 

[0012] *£HB<DJR2 tt. iSIEL/c#Hm^lSS"C 



(3) &m 2001-49428 

4 

xj* * # y > */n y - F ^r-^ffl t rzimm *y — F© 
— IfttLhi, S«iB— »©tt«/B#y- Ftcotvc. — ^ 
©#y- F^ttaiTSiarttffi^cD^y- F£»fi 
«c, flS^r©*y-p«rttflii'r&i#«— ;fr©#y- p 
*»HBcftScfc5«: k ^ft6©©tt£3£SK:®&;*-eT 

[0013] 

[»W©IS*&©J&»] h i «v *9M!©;*'* * * y > 
fe4oo^*A«5*6j«Biart«:aiASn5. 

[ 0 0 1 4 ] l&mgftlCte. 7'l/^t-i7n hP> 

*^>) 1A V 1 B«s^r-y? FttOo^ffi^atfiJ-rSJ: 

fa y - p * 6tt s— fflotftara* y - pom 

[0 0 1 5 ] -etl^ftcD^y- PJCtt, IrIC^^cD^- 

y v b tfi * -e, i > ft - ^ r tta «: s ^^cd * - y 
oo»sh4, 2o<d*-*s h^<D^gi«, 

40 [0016] f&mmft^te-?xyu-z}> 

®6tt*/*#WAS*v Hli*«:««ttrt«J|2a»«#> 

[0017] X^^^ dr«aB2^6*y- F 1 A*5l*W 
so *y-F 1 B^onKifiWm^txht. -etiCCcfcO^ 



5 

HV- F 1 AicD*-^-, h**£&*y- K 1 B_L<Z>£ 
-y* htfX't?* U>^Sft£ w #y-FlAJWE« 

<b^^it^«, #y- f i Btttnm (mm) * 

V- F 1 A*sjh«£ftSW£tt. #y — F 1 BttiEffiK: 

fflfefeB) 3Cc<fc*mfrft£ 0 
[0 0 1 8 ] t<D£#. 2o(D#V- FCC^aoflBtt* 

[0019] 2^;<»jrij>y*y- K<DNB«B 

CftttX^9*y>^3ftfc&:ffc£ 
**^iW«:«B«:«CK»*©*IS±r*i4*>«:, 
-M^7X-7(DE^0^*y- F2«<0ffilHCcBJ0C 

C0020] *'<?*flM2<c«fcQ. *y-FiAfci 

^&£&<oTt>£<t£fc:kJ:*7y~ K l BtfHMficc&g, 
*/y — F 1 B**ttfficcj5c-orc*&iarcctt. *y— Fi 

tfc\ »mwccantf»-^r©*ry-Ffcfi«EE* k ffe^ 

©#y- FCcjE«BEta^Lr^3i*fcXa5«tt« 
y*^Xvtcj:0, il32 2o©#y~ F«BOcK«Lfcdr 

[0 02 1 ] @tt«rSfe$1±5SSJl^«. 1 0 0 H 
zJM±##aL< 1 KHztLbir4©3^S^CC»*L 
I*. K*kH«SR#1 0 0Hz iO/hSC^i. F 

HTMBPSK 1 0 0KHz«T<fcT*©#S6K:#$ 

££Lfcd&«as»fcftK:< <fr*a>€>r*&. 
[0 02 2] BlJor S«BE<OigHgtt % jES&ML 3ffl$''CJl' 

h tt!4oa[B0^3^*fa 3 ft £ aEft©'* 5 > X CD £ ft 
/cHlfln«Eifi9gr*ft«J:l» 0 
[0 02 3] **98«c*5t>r». SIEJHttttr^y- F 

flitt©HIEa»l*±ga©»a LOBB«:j8£-r*c i«: 
«fc»K t»<Dttflteg«ttec**<h. *y-FlAfeJi 

y - f i b ccte $ 6ft/c ^-y^ h tfimv&tat 



(4) nm20 0 1 -4942 8 

6 

3ft£. 

[0 024] *IHB«cj:*i« % Mjr-y? FSI®©fIM 

[0025] *fcs*-y^ h (omm&x'i ? z v > # 

T&c£{cj:s^y-->^*ccj;0. ^-y-^h<D 

[0 02 6]^*^ y>^XCCSl£tt*X*fflC*5 

c£a*rsr4. 2-3o*v- Foiioni. ftSHiK. 
[002 7] *»ia«:*jc*rtta*-¥>iw©^xt^ci 

[002 8] *|»!<DXrc?* y >^*y- FfeJ:c«- 

itt**feftc» ( as^ft^«^te^if*ai««* 

[002 9] *-y?h«B«:it IStitiatftit 
i^y* hn>fi8t§4o< £fc«XDS8Hfc8£E*, *ft-e 
40 Ftt*4i^<y + >^^l. — F<D#|tffiKD«aM4 

-FSffiCC^y^ (Ni) *i*CD«^*J6r. 

[0030] *^0jfcfec^r«, Stt4@SL/cS^5: 

CcK^ $ ft ^> J: ^ tt x ^' 9 ^ *) > y 3 ft 7 ^ 

^ ^x^ajapjffi&gtgcDrtgptciiftT, -eoDSs^tEi 

50 [003 1 JB2B, Rtt«©S{*4 <C-U©ft3rtt£ 



tK<D*V- K 1 AfeiCX^V- K 1 B£. 

[00 32] H3tt, mcDmra*v-Fi*<H?2 

[003 3 ]i4«, 3fi<D»«ffl^y-Kl, 2fcJ: 
0'3 <#tt**jBU5rf*) ^M©Xa'^«;>^ v - p 
^WlSj-r&cfc^ttliBfBLfcW*^. S#4 (H^Sti 

£ft&o JSSffl^v- F©xA? £ y >^^7 y— Kott 

< 1 A£ 1 B, 2 A<t 2B> 3Ai3B) 

C0 034] H5tt, 3l©ttM*y-FL 2*>%fc 

*y - Fi«y - p i At l Br»«3h. m~<om<D 
fifflUB#y-Ftt, *y-F2Ai2Br*U8h, at 

H<Dtt©tt«fli;&y- Fl**y- K3 At 3 Br«tj££ 

[0 03 5] H6©aaH». — ifflcD&afli*y- K4 
^ftit-eurRtSttO^y- FiU 2oo*y-Fl 
A, 1 B£¥Hflft4>*'*?*y >y*y— K 
* htttfy- Kf^fflijaicteDo^en^o 7^Fp> 

[003 6] **|B«CfflC^C<k3^r*&X^9 * y> 

^a{b&*jai>*t<fc#r#s. fci^i -f> 

2 A 6 6 B SsCD^Jl & -5 c * «*»flE7C**5ffl I > 6 *l 

l>. fciiBi/ija> (Si) CCOi>Tte»S<D#P> 
(B) -^T^S-^A (A I ) *&Ci«y > (P) *» 



(5) «fH2Q0 1 -4 9 42 8 

8 

* [003 7 ]*-y y h«^«mtt<D^RSWt^A4 
[0 03 8] fr-y* hflffi<D«mtt£J;<ir£fc#> 

[003 9] *fc*»Wtt, ^»5«*<C>^Jl^i|£»*7c 
$WfCbl>Ttt**> (T i ) *>*:r>U* (SUS) 

bxmiK ernes *>+TJka-frm&e<Dmm#x 

20 F^ *?^+*>FftliAtttfte£* 

4. 

[0040] «jM<c«c»riu*ttsr«£fta>tM 

30 ^K{b^l^£MST£££te, r^=f>*4i»«^ 
hiLr^«»{bi»K*4^«^«s<b%js*»a 

• ^SSK^lig^ : l-100KHz o 

• tf y- K©Ena»iJEfi«S : 2 00-20 00V. 
[0 04 1 ] Bl©^U-tS7W FP>*y- K 

m<d y v b r 4 x y* u a m<ommmmm. «*k± 
mam. mm$nmm, mMtt±mt*£<owgk<owm.ic 

[0 04 2] 

t*l] 



(6) 

9 



nm 2001-49428 
10 



I TO 




S i 3 N 4 




S i o 2 




S i C 




T i a 




ZrN 




A I,q, 


x*. 3tdR&<D±mwm 


A 1 N 




DLCjgl 





©^©ffi:*©* y - F ?:|©€icc . flTBSaott*®* v fi£g«. ^l^i*K>«** s^asft < ft 

EPflOU *ti«cJ:0*iBS**:yn-a«i{c«l:Otaat« >J - ^fti'©**^©^*^ < ft 9 *£S©ffif tt#|6) 

#y- RctagL/t£-y? h%^,$i;>>/t/t, ±-rs. 

r «a«isiB#tc^*^sT Rim. * fcjisai o t m 2 ] **iH©-*&©»suii* y - f ©12*0-11* 

** r # *• [03] *^HJ©-ffl©MSfl|5!7 y- K©Eg©-HSS 

[0 044] —Mi LXmWa-?Z2-?<DX;* v * M&TjkTmT'&Z. 

U > V - F tCEPflUT 4 mff ©ffi14*— ^^Hffi© 30 [ @ 4 ] ^H^©Hffi©^Sffl * v- F©lBg©— 

£*ttte#*iE«aKu c©m©*3?sfcsiK3-a-c w&^-ra-c&s. 

X>*v*>)>if*ft 5©r. hiUr. [05] ^Bj©HiH©l!!tSUB#y- K©IBS©flfe©H 

^^^©^©^©^b^OtjyS^^O/c&sy J6W5r^TS-C*5. 

*Xv(cj:»)aOTsc£**C*$. [06] *»W©-a©»«ra#y- F©!B«©«©H 

[004 5] ««8«>XA » * y > ?KSU. MEEOft: mCT*7n-rSH!S0-C* 

#ffla*stSM-C#S#©«r<g^/cfi54jg^<!:. timftfC [W#©Sfc91] 

iSaStlftiS^^fti. S»^J*»{C«^3n-6»«: 1A, IB. 2A. 2 B. 3A. 3B:*.K?*g>y 

«c^-y^hBio owads|ajB#ccr6j*> 5 <t 5 cc b Ties *v— F 

$hfc2flOX^7 £ ')>ifijv~ F«r— iiai-ri^S 2 :X;<**miEt 

ffl^y- Fi, -e©«Sffl*y- F©5%©— ^©*y 40 3 : *>>U--*- (€it4^&&) 

- F*^5Si-rSi*«-e©iffl©ffe^©5!7V- F*»ffi 4 : S(* 

«C. flfe^©*y-F«r^fi5i-T-&i#tt— 5j©*y- F 5 : iiXMKm 



C8) 



200 1 -4942 8 



[@6] 




